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(54) INTERLEAVING ADDRESS GENERATOR AND 
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METHOD 

(57) Abstract 

PROBLEM TO BE SOLVED: To generate a read/write 
address to a memory so that a continuous interleaving 
processing on data of a plurality of blocks is realized 
with one memory. 

SOLUTION: An address generator 1 generating a 
read/write address to a memory for executing an 
interleaving on N rows x M columns where NxM data are 
made into one block is provided with an address counter 
3 executing count-up from zero at step width which is 
synchronized with a clock and is inputted, outputting 
the count value as the address, setting a value obtained 
by modulo-operating the value by (NxM-1) to be the next 
count value when the count value at the next clock 
becomes not less than (NxM), and returning the next 
count value to '0* when the count value becomes (NxM-1) 
and a step width computing element 5 changing step 
width to the counter 3 to a value obtained by (N^M-1) 
modulo-operating a value obtained by multiplying step 



width till then by M whenever the count value returns to '0*. 
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(54) immo^m] 'i>i^-^}-^y}^u:^^?smf^>i^-v-^}^uxm^:m 



(57) iwm] 

mm] m^y^ y ^ (d^-^ t^^-r l^c^ > 

X Mm^^^ >^ — V —^mm^ff 5 ^ < ;^ ^ P 

xM ) t^±i:^<e5^(cn, ^o^^i[^cov^r (nxm-i 

;^l>^^Ka255 (NXM-1 ) \^f^^h^(r>fit7yV^'ko 
\zMtrVv^1o^:y^Z}i. ^^^^ 3^(0:^T y 

T yy^icM^mctcm^^^^x (nxm-i ) o^i^^zL 

5o 




1 

NXMfi (fiU N t MfJ 2 :gi±(7)S 

ffi$ratff5> ^ y '^rogg^^Aai Lsr/»^ i^^ffi<oT ku;^ 

!J'>'h{it;6Jfi^fH (NXM) U^ttii^Wi^Kii. -troffl 
»j:ov>r (NXM- 1) o^S/idSriSofcfilSr, 

^iJ'Vhfflds (NXM-1) btt-^fcm^i^ti. ^Oir 

ilfHMSr*t:.fctti::oV>T (NXM-1) <D^i/3.n§- 
©ofcffiSr. ?>:<07'a s/^'lcM1-5-Yi^^-y-7'«!,a 

So 

[ 2 ] if 1 \z.^WL(Oy( >^-V —^T K 1/ 

(NXM-1) 2/^5>c0^rfl4'(-. 

-tcO^^AD^ffiCoV^r (NXM-1) <r> 

StrfST Kv>^;^!?>f^SO;<7[^7^h{a;55 (NXM- 
1) t;i;iofcrt^1^ffii-5^tli¥^^. 

im^ (NXM-1) \^^j:-ofz::tf)mm^ti^t. flfifB 



(2)^512 0 0 0-7 8 0 3 0 ( P 2 O-O 0 - 7.8 0 3 0 A) 
> "2 

mft ffi ;^ t T V ^ 5 ;^ X y y itg t SfjiSM i: co^^ ^tr 5 t 
M^. -^co^^iitfcov^T (NXM-1) (^^i/zLHSr 

Wimr Vu:^:^^:^h^^<D:^^:^hm> (nxm- 
1) K^J:-^tc:it^^mi'^ikm^^t. 

(NXM-1) {^tS:^fcZti)mm^ti^t. tfffS 
:^f- yy^n'&^&\^xm'& intern fctj:::^y^ y^ifg 

[ff*«4] NXM{@ ({BL. NtMn2).:X±<Dm 

m ^ly^ y^ t^^^-i^^mikAtiLx>^^])-^ 

IS^ $ nfc ;^ X 5/ >^fi-e?D.Wit 0 ^ ;^ ^> > h r y y ^ 
fifoT. ■^(^;^^'>'bfia^tfrlH^^y--cosg;^fflL2ii>* 

;«7^^>^hffi;6>mfl2 (nxm) U±tt^:^m^\^n. ^(O 
ffi^coV^T (NXM-1) O^v^rLDSrSto/cfltSr, ^ 
30 cD;^!>v hfflt L. Ml-. ^m<0:i3^i^him^ (Nxm 
-1) t?iofc^tct^, ^SfciO;^i>>'h{a[$:*g^ffio(;i 

>^tg^-8^^f5M§:ftl:fc^^t[e:ov^T (nxm-D <D^i? 
o-nSriio/diSSr, ^{c^-f '5^>^-y- 

^^mt-r^^ >^-V--fr Ki/;^^4*rfc 

[0 0 0 1] 

^h<oxh^o 

50 [0 0 0 2] 



If ^ tr r - y ^ y - K y p ^ > X 3 - ^ t ;i <J; ^ ^ i9 

[0 0 0 3] -^r-e. i*5i5<t«9. mm^m^vB^^-r^ 

f-'^^^m^^xy^i^'j^m^^^^^L. 

[0 0 0 4] ^(oyf>^-'j-:fmmxn. '^mmxv' 
-^(Dm^^xftm^xmsi-^xoi^Lx^-^^o -^b 

^^7t(Dmm^mLx\^^^o r.o^^^t\^x^. 

[0 0 0 5] rrT\ r.^Lfc4>i^-V->^mm\::^ 

V^T. NXMffl (fBL. NirMti 2£A±C0S^) S: 1 
u ti-^y^'-i^(Dm^^An^^^fci^\^. RAM 

mTy^u:^f>^h^i:>(Dt{R'^Lx. ^<Drfrvuy^(om 

[00 0 6] 0!ix.fi. m 7 iz^i-x 5 - 5 Lfc-r > 
^—v-yf^m^rfo^iit^<o^>^-v—y\3mi o i 

;?i^fcffi;^l'f--5RAMl 0 3 ^>^A;t)«^^CLK 
3/>^tCp]^tr. ^Offl{lt0;6^ib l'fo:^!>V 
^r5/yf!IffS^^f 5 n+ 1 tf s/ bOT KU^:t7i7>'i^ 1 
0 5, RXf. r VUy^:^^:^^ 1 0 5:^^hmtl$ti^n 
+ h<Dv'-^QO -Qn (Do-^X. ftifittfs/ h 

Qn U^<Dn \f >y hf—^QO n tf 

omiA;^S^aO -an-l f;iA;^j ^tl.^ t TK 
1 0 5;6^^0±iEn y bx— ^QO —Q 
n-1 i^t5tt5T{iimtf5/ hQO -Qm-l tifit (n- 
m) tf :y hQm -Qn-1 t iXtimx_fcn \f y Vf"—^ 
Qm -Qn-l , QO --Qm-l n y h5>C)||2 A;^ 
ffii^bO ~bn-l [cA;^^ixfcT Kl/;^irl/^^ 10 7 

[0 0 0 7] ^LT. T Kl/;^i?l/i:^^ 1 0 7t^, T K 
l/;:^;!7^^>^^ 1 0 5(Dm±.i<L\fy h Qn To J 

(O^^l-tt. miA;^ffi^aO ~an-i (^:A;ti$ti^r 
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4 

rij (D^^tctt. m2XtimThO -bn-i (cA;^ 

$tL5T Kl/;^;^^>^/^?^ 1 0 5;6^e)(Ox — ^Qm~Qn-l 

RAMI 0 3(0r Kl/;^A;^S^AO --An-l --^Sc^lli 
Lrh^\y:^tLXltitl'r^o 

[0 0 0 8] ^LTS(-. RAMI 0 3tl, T Kl/^;* 
1 0 5(0*±ffitf 2/ hQn To J (Dm^{zn^ 
10 x-i^A;^«T-D IN;6^e>^n^i!^{-l^«Lr«I^fcA;^ 
Th^U:^Xt}m^AO -An-1 IcA;^ 

T KU>^^;^? 1 0 5(0*±fa:tf bQn Ti j (D 

m^\c\t. Th*u:^At]^^AO ~An-l lcA;^$tt5 

[0 0 0 9] wC0<t5^c£-f ^^^ — y— :/Ie1^i 0 
tt. Xtiy'-^^KAMi 0 3{zm^i2,i^^{c\t^ r 

20 5;6^^>(On 5/ hx— ^QO — Qn-1 -^tO^^RA 
Ml 0 3c^r Kl^;^A:*ST-AO — An-1 -^#^iZi^r 
KV;^^ LTaj;'j^n'5fci6. RAMI 0 3cD0#±fe:6^ 

[0 0 10] ^fc. KAMIO Zt^hy^—^^m^^^ 

^l-fi. T Ki^;;^'^ 1 0 7tc:j:oT. rKv-^ 

1 0 5;6^e>C>n If 5/ hx — :^Q0 ~Qn-l fC$5 
ft^T&mlf J/ hQO —Qm-l t±{ii (n -m) \f y V 
Qm --Qn-1 i: SrAtt#;^lfci n \fy hx — ^Qm —Qn- 
1 , QO --Qin-l RAMI 0 S<DT V\^:^Xti^^ 
30 AO -An-l ^gc^ffiLT Kl/^^i tTffi;t/^H6fc: 

x-^cO#^3Z.^^tc^LrRAMl OSOrfT K 
l/;^t?ijr Kl^;^t SrAti#;tfc)iIiff-Cx-i?^2i5gg;t^tts 

[0 0 1 1] ^Jx.fJ. 4nX4mX(D-{>^—V—Zffl!h 

hLx^>'^-])-'fmm^rT^±m^) . y'-^xfi 

S^FD I N;6^?>(OA;^X-^fls 128 (A) Kyf^-tT V 

v7.(om^XRAM \ 0 3(;iStii*tt5::it>'^^o 
-?:tT. IT'n 2/^^^(?5 1 6 (=4 X4) f@cOx-^;d5 
40 ^T»§5i^ti5t. ^t-. 08 (B) JC/T^-rr Kl/>^^ 
<?5Mi¥xfRAMl 0 3;i^?>7^— 
^ ffi ^ nfcx - ^ D O U T e^M^SfcaU 

t^j:5o i^^ 138 (a) \z.^n^O\H(D^ 

13 8 (B) te:*5fj-5Art(J^#-^}i. v'—^^m^lti'TT 

[0012] ioT. l:/ny^5><^A^lX->5^(C^L 
Tl#ScOtO;6^e5)lfCDl , D2, D3 , D14, 
D15, Di6t\^^o^ y'fyi^ :^^Hn^ti-^t. 
50 ^m;^ffii^DOUT;6^be. Xtiv'-^t^. Dl , D5 



, D9 , D13, D2 , D6 , DIO, D14, D3 , D7 
, Dll, D15, D4 , D8 , D12, Diet 

[0 0 13] 

^>'^— y-yiHlSSl 0 l-Ctt. RAMI 0 3t^h(D'f 

0 1^1^ Cffl^^W-ta 2 0(D[HlK:/n >S^ 1 0 1 A, 

1 0 1 B —15(0^^:/^^^ 1 0 1 B--i^n 

igl 0 9i:. ffi:^o[E]^yp 1 0 iAi;i*3f^^r K 

1 0 5(Dft±{£tf2/ VQiit^ ri J 
tc, m^^^yi^ 10 1 AOx-^ai;^ffi^DOUT;6^ 

^10 1 BCDx-^ffi;^«^DOUTd^??l±3;^l^tl^X 
^mtlv"—^ t LTtti^li-^-t l/^J' ^ 1 1 1 t 20 

A, 1 0 1 BcO^>Jr;d^ mi OKm^Xot^^4 

X\ RAMI 0 3(cx— ^5rS#iZitp7^— Xt. RA 

Ml 0 3;6-e.x-^$rK^tBi-:7.ii-X^^, 3^S(-§: 

[0 0 14] i^. Ell Ott. lasirl^^fc, 4 X4fiO 

#^S:/^^LXV^5o ^LT. lEI 1 0 lc^5V^T. Qn fi^ 
rij OJl^tcta;^$tt'rv^^#-^^5i'-l 6^T-(0l±l 

yiS^ 1 0 1 A(cj:oT>r — T'&^g^tLfcto-c 

fcO. Qn roj ^^^^;ctB;^^tlTV^^#-^;6Sl 7 
-3 2^T't0ta:^l7^-:^tt. [hIKt'p 1 0 1 Bdi 

[0 0 15] ro<t5t-. 'i^^(D^mx\t. m^A:t}^ 
aSr^^MLTff 5fci6(citl. r Ki^;^;^; i 0 5S 
RAMi0 3i:5rx 2o-fo^(t^i^i^S 

^^:Lbtmmx^^fco ^\^xm^. :L<Dm<D-(:y^ 

[0 0 16] ^Z.X\ :^Wm. ^W(Ozfuy^(Dy'- 
[0017] 50 



2 0 0 0- 7 8 0 3 0 (P 2 0 0 0 - 7 ^ 0 3 0 A) 

[^M&j»*i-^fca6o^g. Rxmm(o^m ±iss 

6^Srjilfet-5fcJ6(c:?i$nfc*^P^O^:/^-y-:/T 

att. Ni:Mtt2Jei±(Ofitfc) S:17^ns/^^-f5x 
-i^Sr>ll^J:A;^LT^^y-.»*iZ.?>i:*l-. ^o?^^ 

om^b \xm^i:^mf^x^i-}-r^^i^^-^} -^^n^ 

[0 0 18] -^-UT. *:%PJco>r ^i^-y-:/T Ki^;^ 
^S$ixfc;^^5/:7-*i-e^0»fflo;i-e>;^r> 

m^mx^Rxy^m^^^^mor Y\^:^b \.xvm,^ti^^ 

bMc. ^<Oi3^:yVmtm^ (NXM) ikAib^Si^m 
^t-fi. -^(^ftlcov^T (NXM-1) (^^v^^n^^ 

{m^ (NXM-1) ^/jto/cS^t-fi. jSfcco;«7^>h« 
Sr^Dffltt 0 t^M-f-J: 5 LfcT Ki/^;^ ^^^^ h^ilt . 

mx\x. mftl^^tT^/^5;^xs/:7^^i^^t^rEM$^^C/c 

{ii:(co^^T (NXM-1) (7)^i>^n§:^ofcfl£^. 

!>:/hffl:i5|Dffl{iloicj^ofc>5^^^:/^tc|^,^LT. Sfl 

[0 0 19] ^fc. ^^$?-y-:/ 
TKi/;^^^*ffiti. if*3SitciE«co-r^>5^-y-y 

If 1 tcfsit(^>f - y -yr Ki/;^^^i5]^f^. 

NXMfi (fi.t. nbM\X21£k±.<omm ^l^uy^ 

^KJjm<om^b\t^^j:^m^xmti^^'< >^-v- 
y^m^n^fci^^^^^^btix. wim:^^v^(ou^m 

h'u:^:^^:^h^^b. :^Tyymmn^^b^m^X 
[0 0 2 0] -tLT. ryu:^:^^>'h^^\t. ^oy 

^ x^^^^n^ ^Kti^ti^:^Ty y^mxvjmm 

ot^i::>:^^i^hTyymi'f^rr^\ 't<D:fy^>h{&^^ 
iE;^^y--cOgg^ttlLSl>'»^i2i^ffl(OT ^'1^-;=^^: LT 
mt}i-^b^\c. Kk(D^u y^ ^4 ^:yi^X(D:^^>h 

imm^^ (NXM) uAibt^^m'^\^\t. ^<oim^-^\^^ 

X (NXM-1) (^^v^ii-n^^o/cffi^. l^(Di^Uy 
(NXM-1) t?io/c^^tC(j:, ^!^^^^Dix>^ 



*> *> 7 

[0 0 2 1] ^LrMl^i. ;^xs/:7-jigg^^^sti, rK 
^^Cfc^B^-o^/^T (NXM-1) (0^v^3.n$:®tofc 

WIHISS L fcff fc /j; ;^ X ^/ ygfc^ jE-t^o 
[0 0 2 2] f^, y^r-yy'Uh^x. ;^^y-^(or Ki/;^ 

(NXM-l) <0^v^^n^®o7ttti:H. fe^ffiZS: 
(NXM-1) •Cf^Jo/c^^0^^9 0ffiS:ft*LTV^ 

[0 0 2 3] Z.(D^o^S::=^^m<D^^^^ — '^J-^TV\^ 

^ti^r Vuy^:^^ (NXM-i) '^>h^mi^o\cm^^ 
[0 0 2 4] ±oT. *^?^o^^^^-y->^r Kl/:^ 

»^ t ti^^jr 5 X 5/ 7'*iT*r K w s/ v^^/ iJ'* $ 

[0 0 2 6] rO^-g^iCfi. [14(^±;6^b5Sg^I>'ft 
TS{OT:-rj: 5tC, l#g(^yn 2/i^C7)x-^ (Dl-1 

~Di-i2) &A;^'r5^r5t-*^»/^rn, TVuy.:^ry:y 



(5)tM2 0 0 0-7 8 0 3 0 (P 2000-78030 A) 
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Vii}im^\^^\tTh^uy.:^^>h^^:b^ib. 0, 1, 2, 

3, 4, 5, 6, 7, 8, 9, 10, 1 1 (Oj^itCT K 
[0 0 2 7] -eLT, 2#g(0yn ^:^^<Ox— (D2- 

1 -02-12) SrA;^-t-5^P^f-*5V^Tf^. ^T^y^'iUlS: 
V ^ 7^ X s/ ffi^^S J; o T^S^ V ^ ffi 

ib^tt^:^r5/7^<>i (=1) l-M (=3) ^^Cfcffl ( = 
3) molr^Tl 1 ( = NXM-1) <0^':/:3.nSrStofc 

10 ffl (-3) i:^£5o <tor. T Ki/ ^*o^SsEv^ 
tir Kw;=^;=S7^^>h^^;?>-t5tls o, 3, 6, 9, i, 

4, 7, 10, 2, 5, 8, I lOm^^r VUT.'ii^mJ: 

l^-ir^ftLTV^^iOfl. 9\^m.iE<Dy^T^yZfmxh^ 
3Sr*n^L/cfa (=12) 1 i/^cOx-^^-t 
h^l2 ( = NXM) U±.tti:^fci^. z,<Dm^\^n. 

12^^0V^X11 (=NXM- 1) cD^v^^n^Siofc 

20 Tv^^<^t>, 1 otc^ft(0;^x5^:7°i|ii-efc^ 3 5r:*JD^L 

fc« (=13) ^2 12 ( = NXM) i:X±t^J:^fci^: ^ 

om^^^y^. l3^cov^Tll (=nxm-i) o^v= 

[0 0 2 8] ^LTM^-^ 3#gO>^P 5/i>cOx — ^ 
(D3-1 -03-12) ^Xt}i-^mm\^ie\^^X\t.. :^'rt/ 

ym^'^mmm^^\t:^T yymi[kn^m^x^x^mm 

mm\^:$^^-f^y^Tiy'^m (=3) {;iM (=3) ^^Cfc 
30 fS (=9) tCOV>Tll ( = NXM-1) (D^i^zj-U^t 
^o/cffi (=9) i:;i^o J:oT. T h^i-y^:^ ^> 

mm^\tr]>*u:^:^^>h^^:^^^n^ 0, 9, 7, 

5, 3, 1, 10, 8, 6, 4, 2, IK^JIltcrKl/ 
9<Dm^7-^t^itLX\^^^(Dn, 9{cmftcO;^X5/>^ 

i|gi:?fe^9$:;iD©Lfcfit (=18) t^^K it/p^/^Ox 
->5^»Tfe5 12 ( = NXM) i^±^/^5/c46. r<^S 
^(dt^, 18lc:ol/>Tll ( = NXM-1) (O^v^zlP 

^WLofcmxh^7:^\ ik<o^'y:^him^tii^^^^xh 

(cS^^^^b-r^S-^^. 5(DfttC3--i:^>ft:*r-5:^^ 
[0 0 2 9] Sfc. lll4t;itt*$tiTV^?iv^;6\ 4#g 

(O^P ^y^Ox-^^A;^•t-5fflrH^tC^3V^TH. y^'ry 

.^PB^tc*5tt^:=^X2/:7^*ii (=9) ICM (=3) ^mzfz 

ft (= 2 7) tCOl/^T 1 1 ( = NXM- 1) cO^v^^P 
§rfiofdi (==5) i:?i^o ioT. rh*\yy^:^^>'V 
50 ^M^VM^T Ki/;^;^/^^^ O, 5, 1 



9 

0, 4, 9, 3, 8, 2, 7, 1, 6, 1 1 CDflSICT K 
7^y:7-<ii-Cfe'5 5«r*D^tfcftt (-15) lyn?/ 

-^or-^Scr*fe5 1 2 (=NXM) «±t?i^fcJ^. 

ro^lcfi. 15lCOl^Tll (=NXM-1) 

[0 0 3 0] ioT. l^B<0-y^ -/^<Oy^—^^, T 
CO l#g(OyD p'^]J<OO;0^b 1 1 

[0 0 3 1] ^LT. 2#i(;o:/n s^^cOx— :^^^A;'3 

iZi^tLTV^5 l#at?:>:/n 0;6^b 1 

i^T*(OT Ki/;^;^»^e>. mi (B) OAf^Jc^'r#^<7? 

^^yoo;ii^?> 1 i^T'or Kv;^-^. mi (c) 

OOrtt-^-r*#<?5«l# (iP'ic>. mi (B) (OArttC^ 
[0 0 3 2] trSi-^ 3#g(Dyn j.>!^Ox— 

hi I^XOT mi (D) (OArti;i^i-# 

^-om^xm^m^ti. 3#@oyp3/^co#x 

01 (B) ^mi (c) <Dmmtmm\^. 
yt^od^b 1 i^rt^r Ki/^^m 1 (d) ooArtic^ 

[0 0 3 3] Z<Dfcib^ l^u y^^(0 12m<0Xtiy^ 
-:J^tcMLTl#a(0l)O;6^?>Mf-Dl , D2 , D3 , 
D4 , D5 , D6 , D7 , D8 , D9 , DIO, DU, D 

i2t\^'^0'^>fy^^^i'fn^ti-^t. mi (A) t 
mi (B) (omw^Rv^mi (O ^mi (d) om^^^^i^ 

1 , D4 , D7 , DIO, D2 , D5 , D8 , DU, D3 
, D6 , D9 , D12i:V>5«l/?f-3£-<#;ie>H^ri: 

[0 0 3 4] o*t?, ;^^y^oT Ki-';^to;^r5/7'ti 



(6)#M2 0 0 0-7 8 0 3 0 (P20X>0-7.8 030A) 

I no 

oX7'—^(Oiyt2^y^^m^^'S,Lx^^< ztKi, 

-^mtta^oxh^o i^. :^Tt^:fm(D^mm»:. i\^ 
m^i^(ox\t^j:<. iu±<Dm^xhti\tSi\^\ ^fc. 

y cor Ki^;^A;^i«T--«^'r5 <fc 5 (c-fixtf 
10 [0 0 3 5] irr^r. if*:^itcfEicO^>^-y- 

*52tc:|s«co<}:5(-. T h^u::^:^ h^mo:^ ^> 
h»5^^mo;0^^> (NXM-i) t^i^^TcoiT^p 

T (NXM-1) CO^v^^nSr^o/cfitS'. ^SSccOT'n 5/ 
t;i>*'f-5>f y -•f^mmomfcti::^^ y^mt 
Lxn^i-^:^y'yy'i^n^^^t. r h*\y:^:^^>V 
^m<0:^^:yhm^ (nxm-i) tc^iofc^ i: SrMffi 

(NXM-l) (c/^o:fcri:;dSg|ffi$ 
[0 0 3 6] 0^19. ^*3g2tciB«0^>i^-y-:/ 

<0^^ffl(cov>T (NXM-1) co^v^zLC/Sr^o/cffl 
S:. 2fec07^n5/;^^(c:^t-^-r:/^'-y-:/*aM^<offfc 

Ki/;^;t/^^:/h^Sco;^^^hfii:;65 (nxm-i) 
up.:^ h^^<D:^ ^> (nxm-i) ic/^o 

(0 0 3 7] 0^19. if*iS3(::iE«co^:/^-y-:/ 

fSM5rSi:/dI^. mft(0;^xs/7'4jStRiriSM^&a^ 
-r^:it[;iJ:o-c*i6Ti.^^o fit. if*^2(cisi^o 
J:5t-. mittB:^tTi/^^>^Tiy7'<ig$:M[Hl|ga;!jDS^i- 
50 5J:5*-ffi^-r^:^;6\ ^^^iSlgffpi^^^^^^^ii^^/c 
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[0 0 3 8] 

[0 0 3 9] f^. :^mimmmm<^^ >^-})-^T 

(Df-^W^Xh^l.m (NXM) §r> ^:/^5/^5'1^-r 

[004 0] 02 ic^f <t 5 (-> 1 MM^B<o^ 
^-y-:/r KV/;^^^^i|^. ^ n :y A;^ffl^T i 
e> O ^ n J/ L l.o^gii ^^?<t^^f\.^7.^v 

^>:/Mt^^^y --c^tt^ffi X^RXim^ ih^m(OT K 

M-l) -^m^f-^. RX)^^yJ^mAt}m'T-r3:^^h 

;^ 3 T(0 ^ X :7'<ii ^iS^ L ffi 5 ^ X 2/ >^ 

[0 0 4 1] i^. r Ki/^;«/^v^3 
^Slcti. y-fer^y h{t^A;^ffl^T4$r^LT. /^-rr 

>^<^y-fes^ h^t-^^^A;^^^^ J: 5i-?ioTV^ 
5o ^fc. Th*l^:^:^^:^^S\zi,^ XA 
;^Sg^^T2d^?>(OXD y^if.<X- 1 (=NXM-1) 

^^■r7^-^;i5A;^$tbTV^5o ^/cM^-^ TKi/;^;t? 

[0 0 4 2] ^S^t::. EISid/T^-fi TKi^^'^:*^:^ 

fS®Lfc;i7^^vhffi^^^y-^(0T Vu:^t LTT Ki^ 

y^y^yZfUll (WT. F/Fl¥lli:V^ 
5) F/FI¥l icoffi^tt m^. '^mTV\^:^1o 

^1 3(O«^|g^:0-^). y'P2/i^f-^XA^lffi^T2 J: 
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7^^^/^1^^X-l^V^5) ^M^i-^M@«15 

2t-h(0'f^y^^^ X-lt^±4-)AM\.X. 

1 3<?5SI^S^;i)5Xn s/^f--rX- 1 (=NXM-1) 

^oXWfl\t (0^19. ^]0^^1 3(Oig^*g*;d5 
^n^^f-^X ( = NXM) U.±.Xh^m^\^) . ar> 

10 AD^Sl 3(0«SlM*^F/FI¥1 1C0x-^« 

(D) (;iA;^l$i^. ^ 1 7^^tO-^Ui!^ h 

/FS^l lcOx-:^^Si^ (D) tcA;^/^-^6iri/i^^ 1 

[0 0 4 3] f^, F/FS^l in, iy>5^c05:-ib±;6^ 
^K^mx^xm^U yir?/ h{f-§-A;^S§^T4;6-bg 
B(Oy-ts/hffi^^ (RESET) -^A;^$n5y-t2/ h 

A:^J^^;^S:^rLTgBOx-:5^ffi^=- (D) {cA;(j^tL-6 

(yy^) LTffl;^«T- (Q) t^hTVu:Amt}^^T 

-fuy^-t^X-l (=NXM-1) (CTi^i. 5S5cO:^ 

[0 0 44] :L(Di:b\^m^^fitiTV\^:^'^^>^z 

yYm^t^Xti^f\^^b. F/Fpll;6^ ^ u y ^ X 
30 ;^rSi^T l;6^e>cOi>P j/iJ'fcf^fflLTy-fes/ b^ti.. ^ 

l^^n. ^tr?^ h;65O<D^0fflffiO (04#fig) o 

[0 0 4 5] ^LT. y-fe?/ hft-^A;'jffi^=-T4;6>bcO 

fh^b. ^(D^}-^yVm^'^<r>d^<O^X2y^iiV)^ F/ 
F2^1 1^4^'iL^i:LT^^y-^<or Kl/;^cO;^^vhr 

hTi/Xttf^t Si". 1]mmX3\^^^. F/ 

40 FSi iomftoffi;^fgt;^ri/:/«>ilg^5i5;5i^?>A;^/ 
^fi^::^7'yy'i^htm%^fi^ -^OiD^:^ 1 3 Ojg^ 
^StXn^/^I^^X- 1 (-NXM-1) (Oftt^^ 
=rv/<i/— ^ 1 7(^:J:oT;^/Mt:^^tt'5o 
[0 0 4 6] LT. nan^ 1 3 (0SI^|g*;d5:/p y ^ 
f-^X-i (=NXM-l) Ki.T-^fe^#-&(-ti. ^> 
y<U-^ 1 7;^)^e.cOir bff-^liii^CTiljf^i-^-t 1/ 
^^19\^X^. AD^^l 3£OSI^^S;0^^cO^^F/ 
Fl¥l l(?^r-:^'«T- (D) KXtl^ti. •^(Ofem. F 
/Fl¥l Hi. i^<Di^u y^(D±-h±:^^^ ^>i!f{z 

50 T. ^jo^^i 3<ojj|^g*^S^T Ku;=^;^!>^^^ 30 
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[0 04 7] ^fcis^ici. AD^sg 1 3 (omni^m-yu y 

^-f^X ( = NXM) \^J.}LVh^m^\^\X. ±Eirl/^ 

1 3(OSi^^:§|;6^feyn 5.:J^f-^X- 1 (=NXM- 
1) ^WLMfcm-. F/F^l lOx-^S^ (D) \Z. 

^<om^. F/Fl¥l Ifrl, »:cO^Us/^60 

tc, •^e(^iSttLfc;^7!>^/h«^gBcDffi;^iffi^^ (Q) 

[0 04 8] <fcor. T Ki/;^;;5? 3-T?n, f/f 
pi i^iuJAn^igi 3<of^^i^j:i9. ^^y^\^mm\^ 

Wi\%ot^h1^^^-yVryy^mm'^rit>fhX, ^(Dti^i^ 

^y>5^1^>rX (=NXM) JeA±ir7i^#^(c(i. WlU^ 
15, nV^NV— ^17, ^tj^-fei^i^:^ 1 9 0f^ffl{^J: 
^<D^X2y^^^ :X^j,}z(DmK^^^X^x2y^'^^ 
X-l (=NXM-1) <??^v?^nS:$tofd[S2)N ^Sfe^O 

^5'1^><X-l (=NXM-1) \Z.f^^t. ttFititfcF/ 
FS¥l i(Df^^ic<J:i9. ^^^uy^^^ ^i^^x(D:fy 
^ V bttd5«D^«0 r 1 1 /^^o 
[0 0 4 9]-:^, ig 3 (c^f ,<t 5 i-. :^Ty':fm^n 
«5ti, T Ki/;^:;(7!i^>^ 3^59(JxEco;^^7^^r yXtfj 

^1^1 3) --m;^-r^. wfyVBt^^tiy^mm-:^') 

V yy'ytiyy'm2 1 F/FI¥2 1tV>9) 

F/Fi¥2 i;ii^tjr Kv^;^;^?!^>'^3--a;^-f-<^ 
]) ^yyu^yfi^ht^^^yv yy'y^yym2 3 o^i 

[0 0 5 0] f^, F/FB¥21, 23\t. ^ v y ^ OtL 
•hJot^^\^W\m\.xm^U @aoyir:yhffiT- (RE 
SET) ^VMlT^yi??/ hST- (SET) KXIl^fl^ 

{f-^;i^P!>i/-<yUT-fe^il^^t-ti. A;^/N':^Sr^tT 

saox-^ffiT- (D) 
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«^ (Q) ;6>^ai;(3i-So *fc. ^X2/X«g«^:§^5 

ti. F/Fg¥2 l(Offl;^;ffl: (IP*.. F/FS¥2 l:6^e>T 

Kl/;^;^7^'>^3--^fttti:^lUTV^-5;^xi/:/♦@) tF 

/F2¥2 3£Offi;^{at^AD^-t-5*0»:^2 5 ^0*0 
^^2 5 0g5»^m;6^fe. :/p^/^1^^XA;^«^T2 
<t "9 A:t/$ix^>^P s/iJ'l^-rX- 1 ( = NXM-1) ^ 
J|g^i-5JS^§g2 7^. *D^«2 SO^a^^^^XPi/ 
XA;^;ffl^T2;^^e>^7)XP5'^!'1^-rX- 1 t<^^ 
/hitgetr. ^D^l&2 5(^ia^^*^5XP iy:^^if>rX- 
10 1 (==NXM-1) ikTXh^m^K. y^^U^/U<0± 

2 5<oa©te^;i5XP 2/^>1^>rX ( = NXM) J|^±-Cfc 

y<U-'^ 2 9 =^:y^<U—^ 2 97f)^^<D±U^ hiW^ 
t^^^^ J0Sl^2 5(0^g^^;^5rS5^L 

Tai;^lL. ^ 2 9;6^e>(^'fel/^ hfi-§-;55p^ 

v-<;v<Dm^\z,^ WLn^2 7 (DmM^^^iimiRLxm-^ 

m-h. TVi^y^^^i^^ 3(0¥ i;6^fo7^^y 
20 ^m:^^fix\^^T ¥uy^) t:^yMmxti^^rs7b^ 
^Ati^ti^:i3yJ^W^mi-y'-^ (WT¥(-. :^y-A 

^>hi&>^yJ>^^ (=M) <t^}1>/J^$v^m^^c. w 
u^/u<D±u^ hm^^m:^U (o^ 

M) ^±xh^m^\^) . u^u-</\^(D±u^ hm^^ 

h^t-i';^5^^-f ±u^^3 iota 

;^$rF/Fl¥2 3(0x-^S^ (D) (ciA;^^-^. p^ 

30 ^3 3^^P:><D±U^ hfg-^d^P t> l^^/l^CO^ 

IC, F/F|^2 3(Dm;tlSrl^F/Fg¥2 3(0T'-^$g^^ 

(D) (;iA;ti$-^6-fe'i/^i$^3 5^, $r^ix-c^/^5o 

[00 5 1] ^LTHtc. y^Ty-^^mmnms^, tk 

300 ;«7^7>-hffli:Xp 5/^5^ f--r XA;'?®^^ 
T2;6^&(DXp s/^f--r X- 1 1 SrittSfLT. Th'i^y^ 
3(0:^^:^hm^:f^ y^-^^ (=Nx 
M-l) ir^Ui^^^-g^l-. ^^4 i^^/i^<D±u^ hiS-^-^ 

t^:*!?^ hffi;d5Xp s/^f->YX- 1 (=nxm-i) t 
40 ^L<?iv^^^{c) , p ^7i/-</ixOiri/>:r |.fg^^tti;t; 

i-^:2:yy<ly—^ 3 7 =^>y<U-'^ 3 7 :^^h<D± U 

hff -^;65/N-r i/-</KO#^fc, F/FW2 30fcH;^;^ 
F/FS^2 l(DT-^ffiT- (D) {CAtl^'t. =i>y<U 
-^3 7;6^b«0-tl/^:^ h{f-^;ii5p^7U^^PO^{c, F 
/F#2 lom;^*I^F/F|¥2 lOv'-i^m^ (D) 
t-A;^$'^5^U^^3 9i:. 'J±yhm^-AJ3m^T 
4:^^h<OV±y Vin^'t=i>^<U'-^ 3 7^^h<D±Ui^ 

hm^toti^mmm^. f/fp2 3(7)yir2/ 

(RESET) {CAtl^^^tm^mm4 1 t. ^mk. 
50 TV^5o 
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[0 0 5 2] ±.m(DXo\zm^^tifc:^y'yy'i^ 

(RESET) ^ti^iS^t^. KSfP 

^ (SET) ^ti&.^(0 \f h<Dy^J s/y'y^ 
<D])±yh^^ (RESET) t (C*^ A;^ ^tl^if 

[0 0 5 3] rcOfcfe. y-fes^ hm^A;fjffi^T4;6-e> 

-;^iffi^Tl;6-e>tOi5^P?/^(;i[^^LT. 
ffi;^filt^^trs/ h^5 0i:;i5o ^/c. F/Fgf2 10ffl 
;^fatl. 1 If hgfcft:dUT% -^til^ifl^Otf 5/ h:65 0 
^>if9> ro^*. T Kl/;^;^^>:5^3--ffi;^i$;h.5;^ 
T^s/z/fiil^la^fi^LTCOlfc/^^ (^4#fiP.) o 
[0 0 5 4] ^(^S, y±y hm^-At}^lFT4:fy^hO 

n^i:. F/FI¥2 3|1, ::i>^<U—^ 3 3:^^h(D±U 
[0 0 5 5] ^r-e. ^ 3 5\t. ^3 

^T5;6^e>ffl;^^tiTV^^r Ki/^;5\ ioyJ^Wi (= 
M) <t«9 ti/^^V^#^) (CH. ir Wi^^ 3 l(Dffl;^5rF 
/Fl¥2 3cDx-i^Ss^ (D) (;iA^;$^5o 
[0 0 5 6] ^Lr. "^U^ ^ 3 \ =x:y^<U-'^2 

FP2 lcom;^fiStF/FS¥2 3(Offi^{lt^;55;(lD^$tt 
/cSi^^m^^ yP5/>>f-^XA;b«^-T2;ii^fc(Oyp 
(-NXM-1) WTT*fe6^tcfl, 

^(^*D^^2 5oa^^e^^^(^^^'fei^^i^3 5--ai 

:;^L. iS^ft-. ^in^S2 5(Oa»^m:65'7'n5/^S6: (-N 
XM) )^A±-Cfc5#^l-fi. J^®^2 7(C<toTiOSE^ 
2 5(0«^fe*;6^b:/^2/^^1^>rX-l (=NXM- 
1) ;d5J^^^ixfcigSL^*Sr. ^ 3 5--m;^-t 

[0 0 5 7] ^fc. 3 5 tl, 3 3 

3(0^ft(0;^/'J^> MiJ-efcoT. rKi^^^^tU 
;'}^ffi^^T5;^)-e?ffi;t/$tlTv^^r KL^;=^;d\ ;t7yA|s 

(-M) "ik^Xh^^) t-tls F/FI¥2 3(DI±i;^$r 
F/FI^2 3(Dx-^ffli^ (D) \cX-h^^^o 

[0 0 5 8] ioT. F/F||23fl, TY^^y^lO^l^ 
^ 3(Dl3^l^Vm^1^y^%. (=M) J:'9t>/^$V^#^ 
^ftO@StOffi;^lffli:F/'Fl¥2 3^0ffi;^J^i^i:^ 
*0»Lfcfflf-oV^T:/n s/^-y-xfX- 1 (-NXM- 
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tiyJ^^ (=M) )iX}:.Xh^m^\^\t. ^ 

[0 0 5 9] rcO*^*, F/Fl¥2 3tl, AD»S2 5, 
M^S2 7,- 2 9, 3 3, 25:t>*irU>:^i$^ 3 

1, 3Sk^m\.xm^^^Z.bK^^ . TVU::^^^ 
3<o^^:yYmmn\^0t^h^u y^J^f-^X- 1 

(=NXM-i) i:?i5^T<Di:/P s/>^^(D.^Pp^4^ 
(c, F/FII2 l;^l^e>ffi;^^i^TV^6>^x^/r^^iSr;^9 

oV^T>^^ y X- 1 ( = NXM- 1) 

LTV^5;^T^/>^*^itw:^yJ^^3gfc (=M) ^^Cfcffit^o 
V^T>^P s/i^f-^rX- 1 ( = NXM-1) (O^-JzlU^ 

[00 60] ^fc. r Ki^;^;i/^>^3 0:;^7!>vhfii;6s 
20 ^^^i^-rX- 1 (-NXM-l) (c/^-Si:. 

l/->^3 7;d^ 5/^(0ft;^x-^OA;^>S^-r ^^^i/ 

5o ^LT^ -^£7)ri>^<W^:5' 3 7 ;6^6>(OyN-f W-^/PCO 
irl/iJ' hfi-g-tl. fSS?PlHlig4 1$:^LTF/FI¥2 3 
(Oy-fes/hffl^ (RESET) tcA;^l$tb^o <toT. 
F/FS^2 3H, ^JCCD^P j/^>?^^ (IPt>. TK 

i/;^;^!^:/^ 3<o;t7^>'hfi;a5^]0^fiSotcM6^^ ^ 

30 h^^o 0^19. a^^^Nl^->5^3 7:6^P>ai;^$tU^^N^ 
-fxny^mim^h^ii^X^^^o 

[0 0 6 1]-:^, 3»;^x5/:/*i?g^^5{c^5V>T. 
y-fes/ h{t-^A;(3ST-T4;?»^?>(^y-t y vm^t^^^^ 

F/Fg¥2 1f^, :=i>^<V—^37t>h(D±\^^V\t^- 
K^Kl^ZXmV^-t^^^^^^ 3 9(Omti^. ^rJy^K^ 

[0 0 6 2] rwT% ^ 3S\^, a>^/^l/— ^3 

i/;^;;(7'>>-^ 3cD;^!>>'htt:a5yn 5/>:^f-^X- 1 (= 
NXM-l) T?iV^J^^) (ct^, F/FI¥2 icoiis;^^ 
F/FI^2 ic^x-^ST- (D) (cA;^$i^. :^fc. p 

-rX-1 ( = NXM-1) T*fe5#^) t-. F/FI¥2 
3cOffi;^f^F/FS¥2 (D) JeiA^^i^T 

[0 0 6 3] J:oT. F/FI^2i«, T Ki/;^;t; >^ 

50 3CO;*7!j7>' hfit;i5y'^D y^f-^X- 1 (==NXM- 
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1) (ClTi-St. t^(D^xiy^ ^^^^ (ip-t,, TYV 
if) Xs -^coii:tft(cF/FI¥2 3i;:I^1g^^^-cv^5»c^^ 

ffi:d5^fe[-yP2/i>f-^X-l (=NXM-1) 

[0 0 6 4] 19. F/Fi^2 Ul. -^1/^^3 9^ 

1 ( = NXM-1) \Z.f^-:>1t:Lht^m^^fl^h. F/ 

[0 0 6 5] 04ti. ±a!L/c^:/i5^-y-:/r 
^ M=3coyn ^/i^f-^rXT'^^^^-y- 

[0 0 6 6] |gi4(c^-r<t :i<ofi?ij<om^{;iti, i 

#g(^yn3/i^<0x-^ (Dl-1 -Dl-12) ^Xti-r^ 
:^^3:^^ib. 0, 1, 2. 3, 4, 5, 6, 7, 8, 

9, 10, 1 i<Dm\^TYuy^:^^m:b^n^z,tt^j: 

[0 0 6 7] ^fc. Z<DmW^:^^'^X\t. ^^Xy:/*!^ 
^^5(OF/Fg*2 3. AD»^2 5. «g£S§2 7, 3 
^<U-^29, 3 3, RV^±Ui^^ 3 1, 35;6^e>7i5 

U7s:^^:^yJ^^M (=3) J: "9 t>/h^V>0, 1, 2co# 
F/FII2 l;^^-^>m^Effl^$i^rv^5;^x^/y 

ts (=1) ^(D^mMmmc 

ol^T:/n y^f-^X- 1 (= 1 1) (D^i/^nSr^o 
fdt (=3) 25^ i^C<^Xno/iJ^{c^-r^fffc/ce;?^XiyX 
<gi LTF/FS¥2 3iciEli$H5o 1^. 

;^T-iyX*i^3[El^fflj]D^Lrl):^ns/^1^^X 

(=12) tJl±i?ib?iV^fci6. F/FS¥2 3{^HEtt$ 
tl^mi. 0-^1^2-^3 t^itr^o 

[0 0 6 8] -^LT. T Kl/;=^;^7!>^^:^ 3;if^e>ffl;^$n 
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F/FB*2 3^;lfSti^nTV^6»^/c/j^;^xs/:/^i (= 

3) •ib^F/Fm2 l{^yyf'^tl^i:m^. F/FI¥2 
3<Dti!itimi^^0\m^. F/F#2 Itil^s/^^tL/cff 
fc^Hy^r-yy^'i^ (=3) 2#Sco:/a s/^<Ox-^ 
(D2-1 --02-12) 5rA:^-r5»Ffl(c:jBtt^>^7^:y:7'*s 
tLX. TYu:^:^r^:y^ 3^mti^ti^:itt^^^o 

[0 0 6 9] ZOfci^, 2#@(0Xn s/iJ^c^x— ^ (D 

2- 1 -D2-12) ^Xt)i-^mm\^i^^^x. rYu:^ii^ 

:y^3'h^h\X-. 0, 3, 6, 9, 1, 4, 7, 10, 

10 2, 5, 8, 1 lo«ilcTKu;^;dSffi;^^n'5w^^;'^ 
&l-l--t^{LLTv^5(0^^, 9i;iSftcD;^xs/Xts-e 

h^3^im\.fm (=12) XDy^^f-^X ( = 
12) J&l±i:?i6/ci6. «»^150S5 
^^^-CfeoT. 1 2^coV^TXP s/^f-^X- 1 ( = 

11) co^v^^p^KofdtTfe^ i;dN ^sfcco:^;!j7>'h 
fti: LTF/FB¥l l{c^s/^$ti.5;6^e>-Cfe^o L 

20 [0 0 7 0] ^fc. ^(0^r^^:l^i5v^T^l. 

S[^5<0F/FI¥2 3. i0^^2 5. Mg^2 7. n:/ 
/Nl/— ^ 2 9, 3 3, ^t>*-fel/i^^ 3 1, 3 5d^e>^C5 
lE]^gC55'<^i^ffll-<}:»9. r KV';^;^!i^^^>5^3;5-b(^r K 

l/;^;d5;;?7yAfcM (=3) iO^/h^V^O, 1, 2 
^tc, F/F|¥2 l;6^e>mftffi;^$nTV^-5;^7^5^X 

*g (=3) tmwm^^^h^\c^ ^<r>%immm-^ 

oV^T>^n yi^ih^X- 1 (=11) (?:>^i^^nSr^o 
fcffi (=9) ^fc(^Xai/iJ^lc^'1-^frfc/j:>^Xi/X 
LTF/FII2 3t;i|S®$iX^o 1^. ^cO^tC 
30 tl, XT^s/Xti^aiHlll^in^LTliXn s/iJ^i^^X 
(=12) i^±t^^b<eV^fci6. F/FI¥2 3lciSti^ 
tL^iati. 0^3^6^9^^^b-r^o 
[0 0 7 1] -^LT. r YV7.il ^l/^ 3 t^h^t^^fx^ 
^rYv:^t^\\t^h^\z.m^h^ ^(D^^ ^>^x^ 

F/F»2 3^C:f^1t$tLTV^^fffc/^^XS/Xti ( = 
9) t-F/¥m2\\^yy^^fl^hM^. F/Fg^2 

3<omMm^oKm^. F/Fn2iKyy^^tifcm 

fc?i;^7^yXtI (=9) ;!)\ 3^n(D'fxiy^(Dy'-'^ 

(D3-1 ~D3-i2) ^A;^-r6TO(c*3ft5;=^x5/Xti 
40 ^tr. TKi^;=<;^^>'^3--ffi;fj^ti^::i:t^^5o 

[0 0 7 2] Z<Dfc^, 3^B<0:/u ^y^(Dy^^i^ (D 

3- 1 -03-12) ^A;'3'r^.^Fflf-*5V^T. TYvp^:^^ 

l^^3t^h^. 0, 9, 7, 5, 3, 1, 10, 8, 

6, 4, 2, 1 i<offifcTKw>^;6^m;^;$n^:i^^/j; 

m^7^t^i[:LX\^^^<D\t. S\Z^iE<Dy^Tyyi^X 
fe5 9^j3D^L/cfit (=18) Xn^^^^f-^X ( = 

12) &.±tti:^fcib. :i<Dm^\^\t. mMmi5<Dm 

W^^Xh-oX. 1 8^COV^TX^ iy;^i^^X-l ( = 
50 11) 0^':/:xn^®o/cft-C&5 7;as l^<D:t3^>h 
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[0 0 7 3] ^fc, rcD^fB^f-^JV^Tfi. :^Tyy'i^m 

^<l/-^ 2 9, 3 3, Xl>'irW^^3 1, 3 5;6^b?i5 
lHl^ge5i'Of^ffl{:i<t 19. TKwJ^:t;r>^>5^3;5-^coTK 
l/;^;d3:^yAifcM (=3) <tl9t/h$V>0, 1, 2 

(-9) ;d5^a[AD^^ti5^#t}^. -i^t^^aiQ^iitt- 
oV^T^n -/i5^f->r X- 1 (=1 1) (O^i/rLuSrl&o 
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